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Description 

Field of the Invention 

[0001] The present invention pertains to methods of 
fabricating items of one or more material systems on a 
substrate and passivating the items. 

Background of the Invention 

[0002] At the present time, organic light emitting di- 
odes (LED) are becoming very popular because of the 
large number of materials that are available as well as 
the relatively low cost of the organic materials and the 
ease of producing the materials in a workable form. 
However, one of the main difficulties with organic LED 
displays comes in the patterning of the organic material 
into separate LEDs. 

[0003] One proposed method of patterning to form 
strips of organic material includes the use of vertical 
shadow masks, or upright walls, with organic material 
evaporated and angularly directed at the walls to form 
the separate strips. Additional information on this meth- 
od of fabricating organic LED displays is disclosed in U. 
S. Patents No. 5,276,380, 5,294,869, 5,294,870, 
5,424,560, and 4,204,222. 

[0004] The problem with most of these fabricating 
methods is that they are only viable for crude dimen- 
sions. Also, the upright walls are relatively difficult to 
form and position correctly. Further, because all of the 
various color devices are fabricated in an integrated 
process, many of the steps in these fabricating process- 
es produce overlapping layers that can reduce efficien- 
cy of the final devices. 

[0005] Also, organic light emitting diodes are sensitive 
to the presence of oxygen and water vapor in the ambi- 
ent air and must, therefore, be hermetically sealed for 
proper operation and a useful longevity. Conventional 
hermetic seals, including metal cans, thick patterned 
metal and continuous insulating barrier layers are gen- 
erally too large and cumbersome for large matrices. Fur- 
ther, once the organic materials are in place they are 
sensitive to high temperatures and it is generally difficult 
to find low temperature dielectrics that are a good her- 
metic seal. 

[0006] Accordingly, it would be desirable to devise a 
fabrication process in which an organic light emitting di- 
ode display, and especially a color display, can be easily, 
conveniently and accurately produced and passivated. 
[0007] It is a purpose of the present invention to pro- 
vide a new and improved method of fabricating organic 
LED matrices. 

[0008] It is also a purpose of the present invention to 
provide a new and improved method of passivating or- 
ganic LED matrices and the like. 
[0009] It is another purpose of the present invention 
to provide a new and improved method of fabricating 
and/or passivating organic LED matrices which is rela- 



tively easy and inexpensive. 

[0010] It is still another purpose of embodiments of 
the present invention to provide a new and improved 
method of fabricating organic LED matrices which is ca- 
5 pable of producing relatively accurate items of material 
for high resolution displays. 

[0011] It is a further purpose of embodiments of the 
present invention to provide a new and improved meth- 
od of fabricating and/or passivating organic LED matri- 
10 ces which is capable of producing matrices with reduced 
weight and thickness. 

[0012] It is a further purpose of embodiments of the 
present invention to provide a new and improved meth- 
od of fabricating and passivating organic LED matrices 
15 in one lithography and using a single integrated mask. 

Summary of the Invention 

[0013] A method in accordance with the present in- 

20 vention is defined in claim 1 . 

[0014] The above problems and others are at least 
partially solved and the above purposes and others are 
realized in a method of patterning items of material on 
a supporting substrate. The substrate includes a base 

25 with a conductive layer thereon covered by an insulating 
layer except for cavities therein exposing portions of the 
conductive layer. The method includes forming a first 
layer of material on the surface of a substrate overlying 
the cavities in the insulating layer and a second layer of 

30 material on the first layer of material. The first layer of 
material is formed to define an opening therein with a 
first transverse dimension exposing a portion of the sur- 
face of the substrate including the cavities and the sec- 
ond layer of material is formed to define an aperture 

35 therethrough with a second transverse dimension, 
smaller than the first transverse dimension and posi- 
tioned generally coaxialty with one of the cavities. The 
second layer of material is positioned to overlie a portion 
of the exposed surface of the substrate in the opening 

40 so as to divide the exposed surface of the substrate into 
a shadow area including one of the cavities and a non- 
shadow area including a second of the cavities. A first 
material system is deposited generally perpendicular to 
the aperture to form an item of the first material system 

45 on the surface of the substrate in the non-shadow area 
and overlying the one cavity and a second material sys- 
tem is deposited at an angle to the aperture to form an 
item of the second material system on the surface of the 
substrate in the shadow area and overlying the second 

50 cavity. 

[0015] The above substrate, including the deposited 
items and the shadow mask, are passivated in a similar 
fashion. Passivation material is evaporated from a dis- 
tally located source, in a direction generally perpendic- 
55 ular to the aperture in the shadow mask, to form a pas- 
sivation cover on the deposited items. When additional 
items are deposited in the shadowed areas, passivation 
material is evaporated at an angle to the aperture, to 
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form a passivation cover on the additional items. Dith- 
ering one of the distaily located source or the substrate 
about the perpendicular direction and/or the angle may 
be required to provide complete passivation. 

Brief Description of the Drawings 

[0016] Referring to the drawings: 

FIGS. 1 - 5 are simplified sectional views illustrating 
several steps in the preparation of a mask for use 
in a fabrication process in accordance with the 
present invention; 

FIG. 6 illustrates another embodiment of a mask 
similar to FIG. 5; 

FIG. 7 is a simplified sectional view illustrating the 
deposition of color diodes of organic material sys- 
tems in accordance with the present invention; 
FIG. 8 is a simplified sectional view of a typical or- 
ganic light emitting diode; 

FIG. 9 is a perspective view illustrating a simplified 
matrix of organic light emitting diodes, portions 
thereof broken away; 

FIG. 10 is a simplified sectional view of apparatus 
for the deposition of an item and the passivation of 
the deposited item in accordance with the present 
invention; and 

FIG. 11 is a simplified sectional view of apparatus 
for the passivation of color diodes of organic mate- 
rial systems, similar to those illustrated in FIG. 7, in 
accordance with the present invention. 

Description of the Preferred Embodiments 

. [0017] Turning now to the drawings, FIGS. 1 - 5 illus- 
trate a series of steps in a process of fabricating items 
of material on a supporting substrate, in accordance 
with the present invention. Referring specifically to FIG. 
1 , a substrate 10 or base is illustrated with an upper sur- 
face. A conductive layer is positioned on the surface of 
substrate 10 and is patterned into strips 11 or rows in 
any convenient manner, such as mask and etch, mask 
and deposit, selective deposit, etc. A plurality of strips 
11 extend parallel and horizontally in rows and each 
serve as one terminal for all devices in the row in a well 
known manner. A layer 12 of dielectric material, such as 
a nitride or oxide, is deposited over strips 11 and may 
be, for example, a blanket layer over the entire base 1 0. 
Cavities 12A, 12B, and 12C are defined in layer 12 by 
masking and etching, or any other convenient method, 
to expose portions of the surface of strips 11 . 
[0018] As will be explained in more detail presently, 
the size of cavities 12A, 12B, and 12C is a large factor 
in the current carrying characteristics of the items to be 
fabricated on the substrate. Accordingly, as will be un- 
derstood, the size and shape of cavities 12A, 12B, and 
1 2C can be adjusted during the definition to compensate 
for differences in conduction or emission characteris- 



tics-of the items to be fabricated. Cavities 1 2A, 1 2B, and 
12C can have substantially any desired shape (in the 
plane of the layer 1 2), including round, square, oval, etc. 
[0019] In this specific embodiment, the entire struc- 

5 ture illustrated in FIG. 1 is considered a supporting sub- 
strate 13 for purposes of the remaining disclosure. It 
should be understood that for purposes of this disclo- 
sure the term "supporting substrate" includes any struc- 
ture provided to support the items being fabricated and 

10 may, for example, include a glass plate, a quartz plate, 
a plastic plate, a semiconductor chip, a semiconductor 
chip with integrated circuits formed thereon, a semicon- 
ductor chip with additional layers of material formed 
thereon, etc. Also, the structure of FIGS. 1 - 5 represents 

15 a two dimensional matrix including rows and columns of 
devices (e.g. pixels) with a single device broken out and 
explained to simplify this disclosure. Those skilled in the 
art will also understand that the specific matrix illustrated 
is for purposes of explanation and many changes and 

20 modifications can be devised. 

[0020] Referring now to FIG. 2, a layer 14 of remova- 
ble material, such as undeveloped photoresist or the 
like, is positioned on surface 11 of supporting substrate 
13 by any convenient method. A layer 15 of sufficiently 

25 ngid material, such as metal, is positioned on layer 14. 
Generally, both layers 1 4 and 15 are simply blanket lay- 
ers that cover supporting substrate 1 3 entirely and are 
deposited in any of the many well known methods which 
are compatible with the specific method and equipment 

30 being utilized. 

[0021] A layer 16 of photoresist is deposited on the 
surface of layer 15 and patterned by any convenient 
method to form a mask, illustrated in FIG. 3. Layer 16 
has defined therein an opening 1 7 which exposes a por- 

35 tion of the surface of layer 15. The exposed portion of 
layer 15 is then etched to form an aperture 19 therein, 
as illustrated in FIG. 4, by any convenient etching ma- 
terial, which generally is determined by the material 
composing layer 15. Aperture 19 has a transverse di- 

40 mension W 1 greater than the transverse dimension of 
cavity 12A and approximately equal to the width of one 
of the items of material to be deposited, which will be 
explained presently. The dimension perpendiculartothe 
plane of the paper depends upon the shape of cavities 

45 1 2A, 1 2B, and 1 2C and may be, for example, the same 
as W-, if cavities 12A, 12B, and 12C are square. Once 
aperture 19 is properly defined in layer 15, layer 16 is 
exposed and developed away along with portions of lay- 
er 14 not covered by layer 15. Portions of layer 14 are 

50 then removed from under layer 1 5, as illustrated in FIG. 
5, by any convenient method, such as oxygen plasma, 
chemical etching, expose and develop, etc. 
[0022] The lateral undercutting of layer 15 defines an 
opening 20 in layer 14, having a transverse dimension 

55 w 2 greater than the transverse dimension W 1 of aper- 
ture 19, exposing a portion of the surface of supporting 
substrate 13 including cavities 12A, 12B, and 12C. It 
should be noted that layer 15 must be sufficiently rigid 
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to maintain the overhang therein and to withstand sub- 
sequent processing, to be explained. While layer 15 
could be a variety of different metals or combinations of 
metals, one specific example of a metal that has ade- 
quate characteristics and is easy to work with is gold. In 
this embodiment, transverse dimension W 2 of opening 
20 is chosen to provide a non-shadow area 21 surround- 
ing cavity 12A, a shadow area 22 surrounding cavity 
1 2B, and a shadow area 23 surrounding cavity 1 2C. Fur- 
ther, areas 22 and 23 are slightly larger than area 21 for 
purposes that will become apparent as this description 
proceeds. 

[0023] In a slightly different embodiment, a structure 
(not shown) similar to that of FIG. 5 can be constructed 
by laying down a portion of photoresist 20' approximate- 
ly the dimensions of opening 20, as illustrated in FIG. 6. 
Metal is then plated on each side of the photoresist and 
partially overthe upper surface to define an aperture 1 9'. 
Aperture 19' is conveniently defined because the metal 
will extend onto the upper surface of photoresist 20' a 
distance L approximately equal to the height (H+L) of 
the metal above photoresist 20'. Photoresist 20' is then 
exposed and developed away to leave an opening and 
overhang similarto that illustrated in FIG. 5. In this struc- 
ture a first layer 14* of material defining the opening and 
a second layer 1 5' of overhanging material overhang de- 
fining aperture 19' are formed of the same material. 
[0024] Referring now to FIG. 7, continuing steps in a 
process of fabricating items of material on supporting 
substrate 13 are illustrated. Utilizing the shadow mask 
of FIG. 5, an item 30 of a first material system is depos- 
ited over cavity 1 2A in area 21 of opening 20 by directing 
the material from a source 31 generally perpendicular 
to aperture 1 9. Because aperture 1 9 is larger than cavity 
12A, item 30 will extend outwardly beyond cavity 12A 
onto the surface of layer 12 and, therefore, if item 30 
includes a plurality of layers of material (e.g. an organic 
diode) the layers will not be shorted by conductive layer 
1 1 . An item 32 of a second material system is deposited 
over cavity 1 2B in area 22 of opening 20 by directing the 
material from a source 33 at a first angle a to aperture 
19. Also, an item 34 of a third material system is depos- 
ited over cavity 1 2C in area 23 of opening 20 by directing 
the material from a source 35 at a second angle p to 
aperture 1 9. In a specific example, the material of sourc- 
es 31 , 33, and 35 are evaporated in a vacuum chamber 
at a distance from aperture 1 9 sufficiently far so that the 
particles emanating from sources 31 , 33, and 35 appear 
to move toward aperture 1 9 and the target (supporting 
substrate 13) in generally parallel lines (similarto a point 
or line light source, or collimated light). 
[0025] It will be understood by those skilled in the art 
that angles a and p can be accurately determined by 
knowing the transverse dimension W 1 of aperture 19 
and the height h above the surface 1 1 of supporting sub- 
strate 13. Generally, angles a and p will be in a range 
of approximately 30° to 50°, although this range and/or 
the specific angle can be selected or predetermined by 



adjusting the thickness of layer 1 4. Also, the transverse 
dimension of aperture 19 determines the width of 
item 30 and it is desirable to make both items 32 and 34 
approximately the same width as item 30, even though 
5 the dimensions of cavities 12A, 12B, and 12C may be 
different. Thus, it can be seen that by accurately deter- 
mining the height h, items 30, 32, and 34 are positioned 
in opening 20 in parallel spaced apart relationship with 
a space therebetween sufficient to prevent electrical in- 
to terconnection. It should be understood that the order in 
which items 30, 32, and 34 are deposited is not crucial 
and the order described either in this disclosure or in the 
claims in not intended in any way to limit the scope of 
this invention. 

15 [0026] In a preferred embodiment, each material sys- 
tem forming items 30, 32, and 34 includes materials to 
form an organic light emitting diode. A sectional view of 
an organic light emitting diode 35, which may be utilized 
for this purpose, is illustrated in FIG. 8. Light emitting 

20 diode 35 is formed on substrate 1 0 with conducting layer 
11 as a first electrode. A hole transporting layer 36 is 
positioned on layer 11 , a light emitting layer 37 is posi- 
tioned on layer 36, an electron transporting layer 38 is 
positioned on layer 37, and a second terminal is formed 

25 by placing a conducting layer 39 on layer 38, to com- 
pletes the diode. Those skilled in the field of organic tight 
emitting diodes will understand that various combina- 
tions of hole injecting and transporting zones and elec- 
tron injecting and transporting zones can be utilized to 

30 form diodes from different materials. It is, however, gen- 
erally necessary to utilize as a minimum two electrodes 
and a light emitting layer therebetween. 
[0027] In the structure of FIG. 7, source 31 is utilized 
to deposit a material system resulting in a green light 

35 emitting organic diode. Similarly, source 33 is utilized to 
deposit a material system resulting in a red light emitting 
organic diode and source 35 is utilized to deposit a ma- 
terial system resulting in a blue light emitting organic di- 
ode. It will of course be understood that the various 

40 sources 31 , 33, and 35 could be interchanged or sub- 
stituted with other sources, if desired or convenient. 
Thus, the three items 30, 32 and 34 can be utilized as 
a single pixel in a full color display. A perspective view 
of the matrix is illustrated in FIG. 9, showing how such 

^5 three color pixels are separated into columns. It will of 
course be understood that only two items and two colors 
could be used in simpler matrices or all of the items 30, 
32, and 34 can be formed to generate the same color 
light (e.g. a monochrome display). 

50 [0028] As will be understood by those skilled in the 
art, the amount of electrical current which can be con- 
ducted through organic light emitting diode 35 (and 
many other electrical items) is dependent upon the area 
of layer 36 in contact with conductive layer 11. Also, it 

55 will be understood by those skilled in the art that all color 
light emitting diodes do not emit with the same intensity. 
Thus, it should be noted that the present invention is 
especially well adopted to compensate for such exigen- 
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cies, since the horizontal dimensions of cavities 12A, 
12B, and 12C can easily be selected to provide different 
amounts of current to each diode to allow for differences 
in emission intensity. 

[0029] Referring specifically to FIG. 10, a method of 
passivating an item of material positioned on a support- 
ing substrate is illustrated. While the item to be passi- 
vated may be virtually any material or electronic device, 
in this specific example the item is a light emitting diode 
50 formed on a supporting substrate 51, which in this 
embodiment is a light transmitting material such as 
glass or the like. Diode 50 includes a first conductive 
strip of material 52, which may be for example indium- 
tin-oxide (ITO) or the like, positioned on the upper sur- 
face of substrate 51 . A dielectric layer 53, of some Insu- 
lating material such as silicon nitride or the like, is posi-„ 
tioned on material 52 and patterned to define a restrain- 
ing opening for diode 50. 

[0030] As previously described in conjunction with 
FIG. 5 a shadow mask 60 is formed over the restraining 
opening. A first layer 61 of photoresist is deposited on 
layer 53 and a metal layer 62 is deposited on layer 61 . 
A second layer of photoresist (not shown) is deposited 
on the surface of layer 62 and patterned by any conven- 
ient method to form a mask. The second layer of pho- 
toresist has defined therein an opening which is approx- 
imately the desired width of diode 50 and directly over- 
lying the restraining opening in layer 53. The exposed 
portion of metal layer 62 is then etched to form an ap- 
erture 65 therein, as illustrated in FIG. 10. Once aperture 
65 is properly defined in layer 62, the layer of photoresist 
is exposed and developed away along with portions of 
layer 61 not covered by layer 62. Portions of layer 61 
are then removed from under layer 62, as illustrated in 
FIG. 10, by any convenient method, such as oxygen 
plasma, chemical etching, expose and develop, etc. 
[0031] Utilizing the shadow mask of FIG. 1 0, diode 50 
is then formed by depositing a layer 54 of organic light 
emitting material on conductive material 52 in the re- 
straining opening. A layer 55 of metal, generally n-type 
conductive metal, is positioned on layer 54 to complete 
diode 50. A layer 66 of passivation material is deposited 
on diode 50 by directing the material from a source 67 
generally perpendicular to aperture 65. In a specific ex- 
ample, the material of source 67 is evaporated in a vac- 
uum chamber at a distance from aperture 65 which may 
be similar to or somewhat closer than that described 
previously for depositing the parallel items. Also, source 
67, or substrate 51 if convenient, is dithered transverse- 
ly, as indicated by arrow 68, (or rotated) to ensure a com- 
plete coating of material over the entire surface of diode 
50. The specific amount of dithering and the distance 
over which the dithering occurs depends upon the 
height of diode 50 and the transverse dimension of ap- 
erture 65. Thus, diode 50 is fabricated and passivated 
utilizing the same shadow mask and with no added 
alignment or masking requirements. 
[0032] Referring now to FIG. 1 1 , the structure of FIG. 



7 is illustrated with items 30, 32, and 34 already depos- 
ited. Utilizing the shadow mask which is already in place, 
a first passivation layer 70 is deposited over item 30 by 
directing the material from a distally positioned source 

5 71 generally perpendicular to aperture 19. A passivation 
layer 72 is deposited over item 32 by directing the pas- 
sivation material from a source 73 at a first angle a to 
aperture 19. Also, a passivation layer 74 is deposited 
over item 34 by directing the passivation material from 

10 a source 75 at a second angle p to aperture 1 9. It will of 
course be understood that passivation sources 71 , 73, 
and 75 can simply replace green, red, and blue sources 
31 , 33, and 35. As described above, passivation sourc- 
es 71 , 73, and 75 are dithered slightly about the perpen- 

15 dicular, angle a, and angle p, respectively, to ensure 
complete coverage and passivation of items 30, 32, and 
34. 

[0033] Once the passivation is complete, layer 14 can 
be partially or completely dissolved and layer 15 can 

20 simply be lifted off. In some applications, layers 14 and 
1 5 can be lifted off simultaneously and with no dissolving 
required, by utilizing, for example, adhesive tape or the 
like. The single mask is utilized for both the patterning 
of the matrix of organic diodes onto the supporting sub- 

25 strate and the passivation of the organic diodes. Since 
the passivation layers 70, 72, and 74 do not contact 
each other, they can be formed of a hermetically sealing 
metal, which metal can also be used as the second elec- 
trical terminal for each organic diode. 

30 [0034] Thus, a new and improved method of fabricat- 
ing single items or complete organic LED matrices has 
been disclosed and of passivating the single item or 
complete organic LED matrices with one lithographic 
step. The new and improved method of fabricating and/ 

35 or passivating items or organic LED matrices is relative- 
ly easy and inexpensive, and is capable of producing 
relatively accurate items of material for high resolution 
displays. Further, the new and improved method of fab- 
ricating and/or passivating organic LED matrices is ca- 

40 pable of producing matrices with reduced weight and 
thickness. As a further major advantage, the patterning 
and passivation allows the use of solvent for lift off of 
the single mask (or simply lift off) so that no complicated 
and damaging steps, such as etching and the like, are 

45 involved. Also, the complete fabrication and passivation 
is performed without involving any high temperature 
processes after the deposition of the organic materials. 
[0035] While we have shown and described specific 
embodiments of the present invention, further modifica- 

50 tions and improvements will occur to those skilled in the 
art. We desire it to be understood, therefore, that this 
invention is not limited to the particular forms shown and 
we intend in the appended claims to cover all modifica- 
tions that do not depart from the spirit and scope of this 

55 invention. 
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Claims 

1. A method of forming, on a supporting substrate, 
items of material systems including organic light 
emitters, including the step of providing a support- 
ing substrate (13), characterized by the steps of: 

forming a first layer of removable material (14) 
on the substrate (1 3) and a second layer of metal 
(1 5) on the layer of removable material (14), the lay- 
er of removable material (14) defining an opening 
(20) therein with a first transverse dimension (W 2 ) 
exposing a portion of the substrate and the layer of 
metal (15) defining an aperture (19) therethrough 
with a second transverse dimension (W^), smaller 
than the first transverse dimension (W 2 ), the layer 
of metal (15) overlying a portion of the substrate 

(13) in the opening (20) so as to divide the exposed 
substrate into a shadow area (22, 23) and a non- 
shadow area (21); 

forming a first material system (31) generally 
perpendicular to the aperture (19) to form an item 
(30) of the first material system (31) including an 
organic light emitter on the substrate (1 3) in the non- 
shadow area (21) and forming a second material 
system (33, 35) at an angle (a, P) to the aperture 
(1 9) to form an item (32, 34) of the second material 
system (33, 35) including an organic light emitter on 
the substrate (13) in the shadow area (22, 23); and 

removing the first layer (1 4) of removable ma- 
terial and the second layer (1 5) of metal on the layer 

(14) of removable material. 

2. A method of forming items of material on a support- 
ing substrate as claimed in claim 1 wherein the step 
of providing the supporting substrate (13) includes 
providing a base (10) with a conductive layer (11) 
positioned thereon and an insulating layer (12) po- 
sitioned on the conducting layer (11) and having 
cavities (12A, 12B, 12C) with selected horizontal di- 
mensions defined therethrough to expose portions 
of the conductive layer (11). 

3. A method of forming items of material on a support- 
ing substrate as claimed in claim 2 wherein the step 
of providing the supporting substrate (1 3) further in- 
cludes selecting the horizontal dimensions of the 
cavities (12A, 12B, 12C) to determine the relative 
amounts of electrical conduction of the items (30, 
32, 34). 

4. A method of forming items of material on a support- 
ing substrate as claimed in claim 3 wherein forming 
the items (30, 32, 34) each include depositing or- 
ganic light emitter material (37) on the exposed por- 
tions of the conductive layer (11) in the cavities 
(12A, 12B, 12C) and portions of a second layer (39) 
of conductive material on the organic light emitter 
material (37) in overlying relationship to each of the 



10 

cavities (12A, 12B, 12C). 

5. A method of forming items of material on a support- 
ing substrate as claimed in claim 4 wherein depos- 

5 iting the organic light emitter material (37) on the 
exposed layer (11) of conductive material and the 
second layer (39) of conductive material on the or- 
ganic light emitter material (37) further includes de- 
positing one of a hole transport layer (36) between 

10 the exposed portions of conductive material (11) 
and a layer of organic electron emitter material or 
an electron transport layer (38) between the second 
layer (39) of conductive material and the layer (37) 
of organic light emitter material. 

15 

6. A method of forming items of material on a support- 
ing substrate as claimed in claim 1 including, sub- 
sequent to the step of forming items (30, 32, 34), 
the steps of depositing passivation material gener- 

20 ally perpendicular to the aperture (1 9) to form a pas- 
sivation cover (70) on the item (30) in the non-shad- 
ow area (21) and depositing passivation material 
(73,75) at an angle (a, P) to the aperture (1 9) to form 
a passivation cover (72, 74) on the items (32, 34) in- 

25 the shadow area (22, 23). 

7. A method of forming items of material on a support- 
ing substrate as claimed in claim 6 wherein the 
steps of depositing passivation material generally 

30 perpendicular to the aperture (19) and depositing 

-i 

passivation material at an angle (a, p) to the aper- 
ture (1 9) each include dithering deposition sources 
(71 , 73, 75) about the perpendicular and the angle 
(a, P) to form the passivation covers (70, 72, 74). 

35 

8. A method of forming items of material on a support- 
ing substrate as claimed in claim 1 wherein the 
items comprise red, blue, and green organic mate- 
rial. 

40 

Patentanspruche 

1. Verfahren zur Ausbildung von Elementen von Ma- 
45 terialsystemen, umfassend organische Lichtemit- 
ter, auf einem Tragersubstrat, umfassend den 
Schritt des Bereitsteilens eines. Tragersubst rates 
(13), gekennzeichnet durch die Schritte: 

50 Ausbilden einer ersten Schicht entfernbaren 

Materials (14) auf dem Substrat (13) und einer 
zweiten Schicht aus Metall (15) auf der Schicht 
entfernbaren Materials (14), wobei die Schicht 
entfernbaren Materials (14) eine Offnung (20) 

55 darin mit einer ersten transversalen Dimension 

(W 2 ) definiert, die einen Bereich des Substra- 
tes freilegt und wobei die Metallschicht (1 5) ei- 
ne sie durchsetzende Apertur (19) mit einer 
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zweiten transversalen Dimension (W<,) defi- 
niert, die kleiner ist als die erste transversale 
Dimension (W 2 ), wobei die Metallschicht (15) 
einen Bereich des Substrates (13) in der 6ff- 
nung (20) uberdeckt, so dass das freigelegte 
Substrat in ein beschattetes (22, 23) und ein 
nicht beschattetes Gebiet (21) eingeteilt wird; 
Ausbilden eines ersten Mate rial systems (31) 
im Wesentlichen senkrecht zu der Apertur (1 9), 
zur Ausbildung eines Elementes (30) aus dem 
ersten Materialsystem (31), umfassend einen 
organischen Lichtemitter, auf dem Substrat 
(13) in dem nicht beschatteten Gebiet (21), und 
Ausbilden eines zweiten Materialsystems (33, 
35) unter einem Winkel (a, £) zu der Apertur 
(19), zur Ausbildung eines Elementes (32, 34) 
aus dem zweiten Materialsystem (33, 35), um- 
fassend einen organischen Lichtemitter, auf 
dem Substrat (1 3) in dem beschatteten Gebiet; 
und 

Entfernen der ersten Schicht (14) entfernbaren 
Materials und der zweiten Schicht (1 5) aus Me- 
tal! auf der Schicht (1 4) entfernbaren Materials. 

2. Verfahren zur Ausbildung von Materialelementen 
auf einem Tragersubstrat nach Anspruch 1 , wobei 
der Schritt des Bereitstellens des Tragersubstrates 
(13) umfasst: Bereitstellen einer Basis (1 0) mit einer 
darauf angeordneten, leitfahigen Schicht (11) und 
einer auf der leitfahigen Schicht (11) angeordneten, 
isolierenden Schicht (12) mit sie durchgreifenden 
Ausnehmungen (12A, 12B, 12C) mit ausgewahlten 
horizontalen Dimensionen, zur Freilegung von Be- 
reichen der leitfahigen Schicht (11). 

3. Verfahren zur Ausbildung von Materialelementen 
auf einem Tragersubstrat nach Anspruch 2, wobei 
der Schritt des Bereitstellens des Tragersubstrates 
(13) weiter umfasst: Auswahlen der horizontalen 
Dimensionen der Ausnehmungen (12A, 12B, 12C), 
zur Bestimmung der relativen Betrage elektrischer 
Leitung der Elemente (30, 32, 34). 

4. Verfahren zur Ausbildung von Materialelementen 
auf einem Tragersubstrat nach Anspruch 3, wobei 
das Ausbilden der Elemente (30, 32, 34) jeweils 
umfasst: Aufbringen von organischem Lichtemitter- 
Material (37) auf den freigelegten Bereichen der 
leitfahigen Schicht (11) in den Ausnehmungen 
(12A, 12B, 12C) und von Bereichen einer zweiten 
Schicht (39) leitfahigen Materials auf dem organi- 
schen Lichtemitter-Material (37) derart, dass jede 
der Ausnehmungen (12A, 12B, 12C) uberlagert 
wird. 

5. Verfahren zur Ausbildung von Materialelementen 
auf einem Tragersubstrat nach Anspruch 4, wobei 
das Aufbringen organischen Lichtemitter-Materials 
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(37) auf der freigelegten Schicht (11) aus leitfahi- 
gem Material sowie der zweiten Schicht (39) aus 
leitfahigem Material auf dem organischen Lichte- 
mitter-Material (37) weiter umfasst: Aufbringen ei- 

5 ner Locher-Transportschicht (36) zwischen den 
freigelegten Bereichen aus leitfahigem Material (11) 
und einer Schicht aus organischem Elektro- 
nen emitter-Material oder einer Elektronen-Trans- 
portschicht (38) zwischen der zweiten Schicht (39) 

10 aus leitfahigem Material und der Schicht (37) aus 
organischem Lichtemitter-Material. 

6. Verfahren zur Ausbildung von Materialelementen 
auf einem Tragersubstrat nach Anspruch 1 , umfas- 

15~ send, nach dem Schritt des Ausbildens der Elemen- 
te (30, 32, 34), die Schritte: Aufbringen eines Pas- 
sivierungsmaterials im Wesentlichen senkrecht zu 
der Apertur (19), urn eine Passivierungsabdeckung 
(70) auf dem Element (30) in dem nicht beschatte- 

20 ten Gebiet (21 ) zu bilden und Aufbringen von Pas- 
sivierungsmaterial (73, 75) unter einem Winkel (a, 
p) zu der Apertur (19), zur Ausbildung einer Passi- 
vierungsabdeckung (72, 74) auf den Elementen 
(32, 34) in dem beschatteten Gebiet (22, 23). 

25 

7. Verfahren zur Ausbildung von Materialelementen 
auf einem Tragersubstrat nach Anspruch 6, wobei 
die Schritte des Aufbringens von Passivierungsma- 
terial im Wesentlichen senkrecht zu der Apertur (1 9) 

so und des Aufbringens von Passivierungsmaterial 
unter einem Winkel (a ,£) zu der Apertur (1 9) jeweils 
umfassen: Dithern beziehungsweise Rastern der 
Aufbringungsquellen (71 , 73, 75) urn die Senkrech- 
te und den Winkel (a, P), zur Ausbildung der Passi- 

35 vierungsabdeckungen (70, 72, 74). 

8. Verfahren zur Ausbildung von Materialelementen 
auf einem Tragersubstrat nach Anspruch 1, wobei 
die Elemente rotes, blaues und grimes organisches 

40 Material umfassen. 



Revendicatlons 

45 1. Proc§de de formation, sur un substrat de support, 
d'elements de systemes de materiau comportant 
des emetteurs de lumiere organ iques, quicomporte 
I'operation consistant a produire un substrat de sup- 
port (13), caracterise par les operations 

50 suivantes : 

former une premiere couche de materiau pou- 
vant etre enlevS (1 4) sur le substrat (1 3), et une 
deuxieme couche de m6tal (1 5) sur la couche 
55 de materiau pouvant etre enlevee (14), la cou- 

che de materiau pouvant §tre enlev6e (14) d6- 
finissant une ouverture (20), ayant une premie- 
re dimension transversale (W 2 ) qui expose une 
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partie du substrat, et la couch e de metal (15) 
definissant une ouverture (19) ayant une 
deuxieme dimension transversale (W^) plus 
petite que la premiere dimension transversale 
(W 2 ), la couche de metal (15) s'etendant sur 
une partie du substrat (13) dans I'ouverture (20) 
de maniere a diviser le substrat expose en une 
zone masquee (22, 23) et une zone non mas- 
quee (21); 

former un premier systeme de materiau (31) 
perpendiculaire, dans son ensemble, a I'ouver- 
ture (1 9) af in de former un element (30) du pre- 
mier systeme de materiau (31) incluant un 
emetteur de lumiere organique sur le substrat 
(13) dans la zone non masquee (21) et former 
un deuxieme systeme de materiau (33, 35) 
sous un angle (a, P) par rapport a I'ouverture 
(19) afin de former un element (32, 34) du 
deuxieme systeme de materiau (33, 35) in- 
cluant un emetteur de lumiere organique sur le 
substrat (13) dans la zone masquee (22, 23) ; 
et 

enlever la premiere couche (14) de materiau 
pouvant etre enleve et la deuxieme couche (1 5) 
de metal se trouvant sur la couche (1 4) de ma- 
teriau pouvant etre enleve. 

Procede de formation d'elements de materiau sur 
un substrat de support selon la revendication 1 , ou 
I'operation consistant a produire le substrat de sup- 
port (13) comporte lafourniture d'une base (12) sur 
laquelle est positionnee une couche conductrice 
(11) ainsi qu'une couche isolante (12) positionnee 
sur la couche conductrice (11) et comportant des 
cavites (12A, 12B, 12C) ayant des dimensions ho- 
rizontals selectionnees qui y sont definies afin 
d'exposer des parties de la couche conductrice 
(11). 

Procede de formation d'elements de materiau sur 
un substrat de support selon la revendication 2, ou 
I'operation de production du substrat de support 
(1 3) comporte en outre la selection des dimensions 
horizontales des cavites (1 2A, 1 2B, 1 2C) afin de de- 
terminer tes grandeurs relatives des conductions 
electriques des elements (30, 32, 34). 

Procede de formation d'elements de materiau sur 
un substrat de support selon la revendication 3, ou 
la formation des elements (30, 32, 34) comporte, 
pour chacun, le depot d'un materiau emetteur de 
lumiere organique (37) sur les parties exposees de 
la couche conductrice (11) dans les cavites (12A, 
1 2B, 1 2C) et de parties d'une deuxieme couche (39) 
de materiau conducteur sur le materiau emetteur 
de lumiere organique (37) suivant une relation de 
recouvrement vis-a-vis de chacune des cavites 
(12A, 12B, 12C). 



5. Procede de formation d'elements de materiau sur 
un substrat de support selon la revendication 4, ou 
le depot du materiau emetteur de lumiere organique 
(37) sur la couche exposee (11) de materiau con- 

5 ducteur et de la deuxieme couche (39) de materiau 
conducteur sur le materiau emetteur de lumiere or- 
ganique (37) comporte en outre le depot d'une cou- 
che de transport de trous (36) entre les parties ex- 
posees du materiau conducteur (11) et une couche 

10 de materiau emetteur d'electrons organique ou bien 
d'une couche de transport d'electrons (38) entre la 
deuxieme couche (39) de materiau conducteur et 
la couche (37) de materiau emetteur de lumiere or- 
ganique. 

15 

6. Procede de formation d'elements de materiau sur 
un substrat de support selon la revendication 1, 
comportant, a la suite de I'operation de formation 
des elements (30, 32, 34), les operations consistant 

20 a deposer un materiau de passivation de facon per- 
pendiculaire, dans I'ensemble, a I'ouverture (19) 
afin de former un couvercle de passivation (70) sur 
{'element (30) dans la zone non masquee (21) et a 
deposer un materiau de passivation (73, 75) sous 

25 un angle (a, p) par rapport a I'ouverture (19) pour 
former un couvercle de passivation (72, 74) sur les 
elements (32, 34) de la zone masquee (22, 23). 

7. Procede de formation d'elements de materiau sur 
30 un substrat de support selon la revendication 6, ou 

les operations de depot d'une matiere de passiva- 
tion de facon perpendiculaire, dans son ensemble, 
a I'ouverture (1 9) et de depot d'un materiau de pas- 
sivation sous un angle (a, p) par rapport a i'ouver- 
35 ture (1 9) comportent la mise en oscillation de sour- 
ces de depot (71 , 73, 75) par rapport a la perpen- 
diculaire et a Tangle (a, p) afin de former des cou- 
vercles de passivation (70, 72, 74). 

40 8. Procede de formation d'elements de materiau sur 
un substrat de support selon la revendication 1 , ou ' 
les elements comprennent des matieres organi- 
ques rouges, bleues et vertes. 

45 
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